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DURING the period 1916 to 1918 one of us
(W. W. C. T.) had occasion to examine numerous
specimens of faeces obtained from men invalided from
the Western front suffering from pyrexia of unknown
origin. In some cases broth cultures obtained direct
from the faeces were incubated over considerable
periods, and plate cultivations were made from these
at varying intervals of time. The results obtained
seemed to warrant a more detailed study when oppor-
tunity occurred, and during the past year we have
carried out a number of experiments along similar
lines. It was our intention more fully to investigate
the factors concerned, and to test the applicability
of methods, based on the results obtained, to the
analysis of the bacterial flora of the intestine. Circum-
stances have, however, rendered it impossible for us
to continue the investigation at the present time.
For this reason we are publishing this brief summary
of the results so far recorded.
Techkzique.
The technique employed has been extremely simple.
A loopful of faeces has been inoculated into a tube
containing 10 c.cm. of broth. Plate cultivations have
been made on MacConkey’s lactose-bile salt medium
after 24 hours’ incubation at 37&deg; C., and thereafter
twice weekly up to about the sixtieth day, followed
by weekly subculture in those cases which have been
examined over a longer period. The broth cultures
have been maintained throughout at 37&deg; C., and
subcultivation on to plates has been continued until
no growth occurred, or until the bacillary colonies
were entirely replaced by colonies of the Enterococcus,
a termination recorded in a large proportion of our
experiments. Twenty-six specimens from hospital
patients and six specimens from mice have been
examined in this way. One culture yielded no growth
on MacConkey’s medium after the fourteenth day.
Several gave negative results after a few weeks. The
majority first failed to give bacillary colonies at some
time between the fiftieth and seventieth day, while
the longest period during which such colonies were
obtained on the plate subcultures was 98 days.
The plates were examined after 24 hours’ incubation.
The proportion of colonies which had fermented
lactose was recorded approximately, and if non-lactose-
fermenting colonies were present six of these were
sub’cultured into tubes of peptone water containing
lactose and an indicator, and furnished with Durham’s
fermentation tubes. If late fermentation of lactose
occurred the colonies were included as " lactose
fermenters." From those lactose tubes in which no
change occurred after several days’ subcultures were
made into media containing dextrose, mannite, and
saccharose, and into litmus milk. The bacilli were
provisionally identified by noting the production of
acid and gas from these 
" 
sugars," and the change in
litmus milk. Where necessary, other fermentation
tests were employed, supplemented in some cases by
agglutination reactions.
As regards the condition of the patients from whom
these specimens were obtained, all but two of the
human cases were purposely chosen as affording no
evidence of intestinal disease. One case was provi-
sionally diagnosed as duodenal ulcer and had a history
of recent pyrexia ; while the remaining patient hada ib abscess from which B. p ratyphosus A w s
isolated, but had no recent history of intestinal
disturbance. From neither of these latter cases was
any non-lactose-fermenting organism isolated. The
six mice from which specimens were obtained had
recently passed through an epidemic of mouse-
typhoid.
Results.
It is not necessary to record the results in detail.
In 10 of the 27 cases none but lactose-fermenting
bacilli were obtained. In four cases a small proportion
of non-lactose-fermenters were present from the start.
CHART 1.
In 12 cases colonies of this type appeared on the plates
between the fourth and tenth day. In one case their
first appearance was recorded on the twenty-first day.
In all cases in which such colonies appeared their
relative increase was accompanied by a rapid decrease
of the lactose-fermenters, and colonies of the latter
type were usually entirely replaced by non-lactose-
fermenters within 10 to 21 days. In many casesthe
lactose-fermenting bacilli were replaced by a single
non-lactose-fermenting species, which then persisted
throughout the entire experiment. In others, this
second species was, in its turn, replaced by a third.
While, however, it has been relatively infrequent for
lactose-fermenting types to reappear after they have
once been replaced, it has often happened that two
or more non-lactose-fermenting species have persisted,
in fluctuating proportions, over weeks or months.
The association of B. proteus and B. morgani has, for
instance, been frequent ; and one of these two
species has often replaced the other, and again been
replaced by it after a time. As regards the human cases,
the non-lactose-fermenting species isolated have been
B. proteus, B. morgani, and B. f&oelig;calis alkaligenes.
From the mouse specimens B. proteus, B. morgani, and
B. enteritidis (aertrycke) have been isolated.
Charts 1 to 3 indicate sufficiently the results which
may be obtained. The percentages recorded are, of
course, only a rough approximation to truth, since
they are calculated for six colonies only. They serve,
however, to record the general course of events. The
whole course of the experiments is not recorded, but
no significant change occurred after the termination of
the periods covered by the charts.
In other experiments mixed cultures were prepared
by inoculating a large tube of broth with one loopful
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of a 24 hours’ agar culture of each of several strains
belonging to the coli-typhoid group. The subsequent
procedure was identical with that already described,
except that 20 colonies were picked from the plate
subcultures during the first 17 days of the experiment,
and 10 colonies from each plate subculture between
the seventeenth and eightieth days; after which the
growth became very scanty and five colonies only were
subcultured. The following strains were employed
for preparing the original mixed cultures : B. coli
(neapolitanus type), B. proteus, B. morgani, B. typhosus,
B. paratyphosus A, B. paratyphosus B, B. dysenterice
(Shiga), and B. dysenterice (Flexner). In one such experi-
ment it was noted that B. typhosus, B. paratyphosus A,
B. dysenteri&oelig; (Shiga), and B. dysenterice (Flexner) never
appeared on the plate subcultures. These findings,
together with the predominance of B. proteus through-
out, and the sudden appearance of B. coli in pure
culture on the thirteenth day, followed by its complete
disappearance within a week, were closely paralleled
in a second experiment, carried out on identical lines
CHART 3. 
In this expe-
riment, how-
ever, a single
.colony of B.
typhosus was
found on the
first plate, in-
oculated on
the same day
on which the
mixed cul-
ture was pre- ’,
pared.
In prelimi- ’i
nary experi- I
ments, de-
signed to
throw same 
light on the
’ factors which
bring about
mis succes-
sion of dominant species in a mixed bacterial culture,
filtrates were prepared from broth cultures of all the
strains dealt with in the experiments last referred to,
and also from B. f&oelig;calis alkaligenes. The results so
far obtained are too incomplete to be worth recording,
but it may be stated that certain filtrates exhibit
marked selective powers, favouring or inhibiting the
growth of certain members of a mixed bacterial
culture; so that there is some indication that a
technique developed along these lines may enable us
to demonstrate the presence amongst a mixed
bacterial flora of certain organisms that would not
otherwise be isolated.
It is clear that the problem is very complex and that
it is intimately related to phenomena which have
recently engaged the attention of many investigators.
We feel, however, that our results are so incomplete
that no useful purpose would be served at the present
time bv a discussion of the literature. It seems better
briefly to record the actual observations we have made,
and to leave any attempt at explanation for a future
occasion.
Summary.
If a mixed bacterial culture in a fluid medium-in
the case under consideration a broth culture of human
or animal f&aelig;ces-be studied by repeated subcultiva-
tion on to plates of a suitable medium at definite
intervals of time, it will be found that the dominant
species, as judged by the relative number of bacterial
colonies developing on the medium employed, variesin a more or less orderly manner, one species replacing
another and, in its turn, being replaced by a third.By taking advantage of this succession of dominant
species it is possible to isolate particular organismsfrom a fluid culture in which a highly complex bacterialflora is developing.
We wish to record our indebtedness to Dr. A. B.
Rosher for his assistance during part of this Iinvestigation. I.
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INTRODUCTORY NOTE.
THE introduction of motor traffic has not been
without its influence on hygiene. Indeed, quite an
interesting paper might be compiled showing how it has
affected the health of the community, and doubtless
proof could be advanced to demonstrate its results,
both beneficial and detrimental. Naturally its
influence is more apparent in cities, and perhaps most
of all in such populous and congested areas as that
covered by the stories, bricks, and mortar of London.
Here, however, we are concerned only with a side issue,
resulting from the coming of the automobile. The
dog, in the days of horse traffic, was wont in large
measure to obey th  calls of nature in the centre of the
roadway, as far as possible from the bustling crowd.
The animal could do so with comparative impunity,
for even the hansom cab was at the best slow-moving
and easily evaded. The advent of the motor car,
however, put a different complexion on matters, and
as the result of sad experience our canine friends found
it advisable, for purposes of comfort and safety, to
resort to the side-walk. Evidence of this migration is
only too apparent and would appear to possess some
hygienic significance, for there is now, undoubtedly,
a greater risk of the citizen’s foot-gear becoming
contaminated by malodorous excreta, and also a
greater liability to the fouling of children’s toys.
Disagreeable excrement may thus be more frequently
carried into houses than has been the case heretofore.
It is interesting to note that, as Dudfieldl has recently
pointed out, the replacement of horses by motor
traffic has very greatly diminished the quantity of
horse manure lying about the streets, and there is some
reason to believe that this change has played a part in
lessening the incidence of infantile diarrhoea.
The case of dog excrement is somewhat different.
For one thing, the fly does not breed readily in canine
f&aelig;ces. For another, the species of fly visiting and
feeding on deposits of the latter is not, as a rule, that
which also frequents houses and contaminates food
material. Again, in size and consistence the excre-
ment of dogs differs markedly from that of horses, and
it is much less likely to be resolved into a fine dust
and wafted by the wind into dwellings. At the same
time, with our existing knowledge, the fresh oppor-
tunities afforded for possible infection from dogs’
excreta cannot be viewed with indifference. I say
" with our existing knowledge " advisedly, for,
strange to relate, little if anything seems to have been
done to- determine what dangers, if any, may lurk in
dogs’ faeces. The animal is, of course, known to suffer
from certain helminthic infections which can be
transmitted to man, but, if we except the work of
Dold and Fischer 2 on a bacillary dysentery of dogs
occurring in Shanghai, we have been ignorant of what
1 Discussion : Proceedings of the Royal Society of Medicine,
vol. xv., No. 10. Section of Epidemiology and State Medicine,
p. 55. Brownlee, John, and Young, Matthew (8/1922) : The
Epidemiology of Summer Diarrhoea.
2 Dold, Hermann, and Fischer, Wa[ter (1/11/1920) : Ein Fall
von nat&uuml;rlich erworhener, bazill&auml;rer Dysenterie beim Hnnde (mit
gleichzeitiger Schistosomiasis, Ankylostomiasis und Filiariasis).
Centralblatt f&uuml;r Bakteriologie, &c., 1.Abt. Originale. Vol. lxxxv.,
No. 3, p. 198.
